Molecular cloning of human type 3 3 alpha-hydroxysteroid dehydrogenase that differs from 20 alpha-hydroxysteroid dehydrogenase by seven amino acids.
We have isolated, by screening a lambda gt11 human prostatic cDNA library, a cDNA clone that shows after transfection into transformed human embryonal kidney (293) cells high 3 alpha-hydroxysteroid dehydrogenase (3 alpha-HSD) activity that catalyzes efficiently the transformation of dihydrotestosterone to 5 alpha-androstane-3 alpha, 17 beta-diol. Chronologically, we name this enzyme type 3 3 alpha-HSD (3 alpha-HSD3). Surprisingly, human 3 alpha-HSD3 shares much higher amino acids sequence identity with human 20 alpha-HSD (97.8%) than with human type 1 and type 2 3 alpha-HSD (81.1 and 85.7% identity, respectively). DNA analysis predicts a protein of 323 amino acids with a molecular mass of 36,844. Alignment of the amino acid sequence of 3 alpha-HSD3 with other related 3 alpha- and 20 alpha-HSDs indicates that 3 alpha-HSD3 shares 68.1, 78.3, and 67.4% identity with rat 3 alpha-HSD and rabbit and rat 20 alpha-HSD, respectively. 3 alpha-HSD3 belongs to the aldo-keto reductase family and like almost all the members of this family preferred NADPH as cofactor.